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Ree Biological Treabnent of Waukegan PCB Sedments-Response to comments 

EPA review of BSI documents resulted in some comments concerning the success of technology. 

Summary 

Comments: 
There is skepticism regarding the BSI Bkxemediation Technokigy on PCB's; 
The technksal approach of BSI does not itKfcate the successful biiclogicai treatment of PCB's; 
Tltere is concern regarding ttie Laboratory Testing Methodology; 
The literature dearty indicates ttiat there is not significant reduction in PCB concentratkm or toxicity 
when PC;B concentratksns are the tow range found in Waukegan Harisor sediment 

Response: The task of tikjkjgkally degrading PCB's is a difRcult task. OuetothedifRcultyofthistask 
we are not surprised to encounter some skeptKism. Putilished research repeatedly indnates that 
effrcient microbial degradation of PCBs requires diverse metabolic activities due to the high number of 
congeners. In addition, degradatkxi of PCB's has t)een shown to occur primarily via co-metatX3lism in 
that the mrcroorganisms responsible for PCB transformation are otxatHe to gitiw on rcBs as a sole 
carbon source and require a co-substrate for rracrobial growth and degradation activity. Composting is 
an ideal way to provide tioth a highly dn/erse mk:robial community Mth a range of metabolk; capabilities 
and co-substrates for PCB metaboism. Review of techrKal Gteratue finds ottier published reports of 
successful composting of PCB's. Reported Degradation of PCB's ranged for 15-74%. Published 
literature also indkates ttie higher the PCB concentration ttie faster the rate of degradation. One 
published report klentifies a pkA prqect in Mctiigan in whtoh Arockx 1248 concentratkxis were 
reduced by 45%. 

Volatilization 

Comments: 
The researchers state that volatilizatkin is unlikely at 30 degrees C and ttierefore no air testing was 
needed; 
Extensive literature dearly indicates that PCB's are known to vdatilize at ambient tempciratures; 
PCB's Ccin and do vdatilize from sediments at ambient temperatures in sut}stantial amounts. 

Response: 
BSI dkj not {lerform any rrxxiitoring to measure Vdatilizalion during ttie composting study. IHowever, 
other resean::her5 have. Bevated temperatures generated during composting and oxivection of air 
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through compost piles could potentially increase ttie extent of PCB vdadlization irom contaminated 
soils. Published research (Hogan et al, 1989) indcated that 1.6% of a kiw chlorinated Arodor mixture 
(Arodor 1232) was volatilized after 35 days of composting at 50 degrees C. However, the extent of 
vdatilization of higher chlorinated mixtures such as Arodor 1248, 1254 and 1260 from composts ticid 
not t)een determined until 1999 tiy Mk:tiel et al. Mk:heletal measured ttie vdadlizabon of Arodor 1248 
in a fixed reader at 55 C for 50 days with forced aeration. Results indk^ated that less than 1 % of the 
PCB's present in the soil was vdatilized. 

The research presented by Mk:hel measured volatilization on like chkxinated PCB's (Arodor 1248) 
under composting oondHkxis more conducive to vdatiKzatkxi, 55 degrees C and forced aeratkxi as 
opposed to BSI at 30-35 degrees C and static piles, and found less than 1 % loss to vdatilization. 

Based on ttie degree of chkxinatkxi of the PCB's and vdaAilizatkxi studies performed by other PCB 
compost researchers BSI is confident ttie k3ss of PCB's through vdatilization is less than 1 % 

Experimental Conditions 

Comments. 
Experimental conditkxis were not sinriiar to treatments versus ttie control; 
The b idogk^ experiments were conducted at temperatures up to 34.6 degrees C, wNle the contrds 
were kept at 20.4, which is at least a 10-degree difference; 
The rate of volatilizatkxi significantly increases with a 10-degree C increase in temperature; 
There was a 70% reduction in PCB's in ttie experiment contrds by add-on of compost 

Response Experimental condHkxis were kJerrtKal in ttie treatment and contrd tests with the exoeptkxi 
that orgaric material was added to tfie test readors and not the control readors. The purpose of the 
tests was to determine if degradatkxi occurred through composting. Readors were left at room 
temperature. The increase in temperature ot)served in ttie test readors was due to liidogical activity 
and not any outskJe source. The contrd reader lacks the bkkgical activity to produce measurat)le 
temperature increase. However, concerns about an increase in volatilization should be minimal based 
on the above refererx^ed volatHizatkxi studies indrcating less than 1 % vdatilization of Aixxdor 1248 in 55 
degree C compost over afifty day period. 

The reviewer has focused on ttie reductkxi in concentration attributed to ttie addition of compost 
amendments and overlooked ttie reductkxi in concentratkxi after the addHkxi of amendments. After 
the additk)n of compost amendments test A has a PCB concentration of 1933 ^g/kg and test B a PCB 
concentnatKm of 1200 ^g/kg. Concentratkxis ttien decreased to 560pg/kg in test A and 710 ^ig/kg in 
test B, \Aith lest B taking rrxxe time. 

It is very important to understand wtiat tiappens in the composting process. During the composting 
process the organics are rapkiy degraded with 40 to 70% of ttie orgaric matter in canpost converted 
into carbon dkjxide and water arxt ttie rest converted into humic firactkxis. Ttie majority of this 
degradatkxi occurs mttiin ttie first 4-6 weeks. If ttie contaminanis are not degrading (x are degrading 
more sl<3v*ty ttian ttie compost organks, ttie concentratkxi of the contaminant goes up. This is a 
common occurrence wtien composting herfokades and was also otiserved by at leasit one putiNstied 
PCB CaTipi3ster. Lazarri et al ot)served a 53 to 73 ppb increase in PCB concentrEition (dry weight 
basis) after 90 days composting. This actually represented a 9-15% decrease in \ K B concentration 
due to a 38*!̂ o overali kiss in dry matter. 

Di lu tnn 

Comments: 
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The authors have sticwn that the more you heat the PCB-impaded sediments and the more you will 
dilute them, less PCB's will result; 
The nnetho(k3k)gy for ttie contrd batch and the treatment batcties should have been idcintical. 

Response: 

An initial reduction in starting concentration is observed wtien compost amendments are added to 
contaminated soils. Ttiese compost amendments (40-70% depending on type) are rapidly degraded 
into carbon cficodde and water. This toss of organic matter greatly reduces the effed of any initial 
"dtlutkxi'. CkxK:entratkxi of tfie PCB contaminants continues to decrease over time after the addition of 
compost amendments. 

Cost 

Comments: 
If the air stripping/dHutton process wouki worK ttie cost of safely handling the sediment and treating it in 
mixed vats would tie higher ttian transporting it to a landfill for disposal; 
BSI prcn/ided an incomplete cost estimate regarding ttie receiving and transport of sediments. 

Response: 

Composting technotogy is cost competitive to landfill technotogy. BSI's cost estimate was not 
incomplete. Complete treatment costs were provkled as well as costs for tnansportatkxi of sediments 
within a nominal range. If secfiments required cidditkxial transportatkxi an addittoriiil cost wouM be 
incuned. 

Other Points of Interest 

EPA regkxi V accepts composting as a viable remediation technotogy. For example, composting is 
cunently being implemented on nrxjltiple explosives contaminated soils within the ERA Region V. 
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